. Pedigree of family with generalized Dowling-Degos disease (DDD). Proband (P), his first son (case 2), and his second daughter (case 3) had generalized DDD.
INTRODUCTION
Dowling-Degos disease (DDD) is a rare autosomal dominant trait characterized by numerous, symmetrical, progressive and pigmented macules over the axillae, groins, face, neck, arms and trunk as well as scattered comedo-like lesions (dark dot follicles) and pitted acneiform scars [1] [2] [3] .
The disorder usually appears and/or worsens after puberty. DDD, dyschromatosis symmetrica hereditaria (DSH), dyschromatosis universalis hereditaria (DUH) and reticulate acropigmentation of Kitamura (RAPK) share clinical features with each other; yet, they have different pathology findings [4] [5] [6] [7] . Histopathology is diagnostic testing using a distinctive form of acanthosis, characterized by an irregular elongation of thin branching rete ridges, with a concentration of melanin at the tips 8, 9 . Recently, the lossof-function in the keratin 5 (KRT5) gene and a gene locus mapping to chromosome 17p13.3 have been described recently in cases of DDD 10, 11 . In this study, we report a family with autosomal dominant inheritance ( Fig. 1 ) of a skin disorder with clinical features of generalized DDD (Fig. 2~4 ).
CASE REPORT Case 1
The proband was an 82-year-old man who was presented with progressively generalized skin lesions since adolescence. He began to develop areas of hyperpigmentation, initially on the face, but then soon affecting the neck, axillae, groin, trunk and limbs (Fig. 2) . The eruption has continued to become more extensive throughout adult- hood leading to generalized pruritus. The patient was born of a non-consanguineous marriage. All of his offspring were affected with the same disease. His general physical examination was normal. Skin examination revealed a symmetrical reticulate hyperpigmentation predominantly affecting the lower face, skin folds, major flexures, back and legs. Symmetrically distributed reticulate hypopigmentation was also seen in the legs. Multiple pits varying in size from 1∼3 mm and open comedonelike lesions were distributed over the cheeks, perioral area, neck and back. No breaks in the epidermal ridge pattern on the palms and soles were seen. The mucosa, nails, teeth and hair were normal. On investigation, complete blood count, blood chemistry, liver and renal function tests were all within normal limits. A biopsy was conducted from a hyperpigmented lesion over the shin, and histopathological examination revealed hyperkeratosis, acanthosis and irregular elongated thin branching rete ridges growing down into the dermis and increased melanin pigment in the lower part of the rete pegs (Fig. 5) . Another skin biopsy from comedo-like lesions on the back shows keratin-filled cysts resembling comedones (Fig. 5) . These features were entirely consistent with the clinical diagnosis of DDD 8, 9 .
Case 2
A 58-year-old man (first son of the proband) was presented with reticulate hyperpigmented skin lesions over the face, chest, back, axillae and flexures since adolescence. Initially, the lesions, which first started over the face, were raised above the skin surface and were small. Gradually, these lesions progressed to form pits filled with blackish material. He developed similar lesions over the back and chest over the next year. There was no history of other skin diseases. His father, all his siblings and their offspring were affected with the same disease. His general physical examination was within normal limits. Skin examination revealed open comedone-like lesions and multiple pits of varying sizes distributed over the face, neck and limbs. The face and neck were more severely affected when compared to the trunk and limbs. There was diffuse reticulate pigmentation over the face, axillae, inguinal region and back. The rest of the skin examination was unremarkable.
Case 3
A 50-year-old woman, the younger sister of the patient in case 2, had progressively generalized skin lesions after puberty. Her skin lesions were very similar to his brother's lesions, with generalized reticulate hyperpigmentation, open comedo-like lesions and multiple pits of varying sizes on the face, perioral area, flexures and axillae. There was no history of inflammatory skin diseases prior to the onset of the lesion. There was no significant past medical, surgical and gynecological history. Skin examination revealed multiple pits of varying sizes distributed over the face, upper back, upper chest, arms, cubital fossa and over forearms. There was diffuse reticulate pigmentation over the cubital fossa, axillae, inguinal region and face. The rest of the skin examination was unremarkable. Her general physical examination and all relevant investigations were within the normal limit. We did not perform a genetic study in our patients due to their religious belief.
DISCUSSION
DDD has characteristics of clinical and histopathological features. The diagnosis is very simple when classical features are present, as observed in our cases. We had considered the differential diagnosis of familial dyskeratotic comedones, DSH, DUH and RAPK, which share some clinical features with each other but have different pathology findings [4] [5] [6] [7] . In our cases, the proband, his offspring and niece had generalized DDD. The generalized DDD has the typical feature of classic DDD (reticulate hyperpigmentation at flexural area) and generalized reticulate hyperpigmentation at the trunk, limbs and other cutaneous findings, including reticulate hypopigmented macules, facial pits, comedo-like papules and palmar pits. Histopathology is a diagnostic testing with a distinctive form of acanthosis, characterized by downward elongations of thin rete ridges with reticulated or fenestrated patterns, with a concentration of melanin at the tips and occasional follicular plugging and horn cysts 8, 9 .
Due to the overlap of clinical features, there is debate as to whether DDD, DUH and RAPK are separate entities or represent a spectrum of a single disorder. RAPK is characterized by atrophic pigmented spots on the back of the hands and feet and palmar pits. These lesions may or may not be observed in patients with DDD [12] [13] [14] [15] . These findings were not present in our patients. DUH (a generalized disorder) and DSH (a localized disorder) are characterized by diffuse symmetrically distributed hypopigmented macules or papules mixed with hyperpigmentation. In DSH, the pigmentary changes are confined to the back aspects of the hands and feet 16 .
The genetic defect of DDD has not yet been well defined. A recently reported series described the loss of-function mutations in the KRT5 gene 10, 11 . These data confirm that haploinsufficiency for K5 engenders an excess of unpaired, soluble K14 that is then responsible for DDD and points to a prominent role for the keratin intermediate filament cytoskeleton within the basal keratinocytes in epidermal pigment biology [17] [18] [19] . Another genetic defect of DDD has been reported in the gene locus mapping to chromosome 17p13.3 and chromosome 1q21 with pathogenic mutations located in the DSRAD gene 11 .
In order to categorize these different disorders with overlapping clinical or histopathologic features, it seems that there are two major groups 20 . The first is DDD, which has the characteristic histologic findings of elongated rete ridges, horn cyst formation and hyperpigmented tips. The distribution may be reticulate in flexural areas (classic DDD) or generalized with hypopigmented papules (generalized DDD), and it may be distinguished by the presence of acantholytic cells (Galli-Galli disease). The second group is dyschromatosis, including DUH and DSH. Clinically, both have hyperpigmented and hypopigmented lesions and histopathologic findings which are different from those of the DDD group.
In conclusion, we report cases of generalized DDD in a single family with autosomal dominant penetrance. DDD can be presented in a generalized form with hypopigmented lesions instead of reticulate hyperpigmentation confined to the flexor areas. This form can be differentiated from DUH by histopathology.
